Palliative care aims to improve the quality of life of patients and their families who are faced with a life-threatening illness. As patients near the end of life, medicine struggles to balance care that is primarily curative in nature against care that primarily aims to improve the quality of remaining life. In some cases, little thought is given to the dying process, with care providers and families hesitating to acknowledge impending death and relinquish curative efforts. As a result, many espouse the notion that decedents who could have benefited from palliative care often do not receive such care. Brameld et al. 1 and Morin et al. 2 in two accompanying articles compare disease information on death certificates against pre-specified lists of International Classification of Diseases (ICD) codes of those who might benefit from palliative care. This editorial will explore some of the challenges and solutions in identifying the need for palliative care in the population; it will also examine how the research and care community can take advantage of evolving technology to improve the match of care delivery and need.
Complexity of palliative care needs
Dying is often a dynamic and complex journey, with frequent changes in health compelling turns in the care path. Each inflection point is influenced by a fusion of factors at the personal (e.g. age, sex, socioeconomic status), caregiver (e.g. living arrangement, caregiver health and availability), and disease level (e.g. mix of diseases interacting along their individual trajectories). Accordingly, the potential role of palliative care varies not only between patients but also along each person's unique path. Using diagnoses on death records is attractive because such data are available in many jurisdictions and readily allows mutually exclusive groupings of individuals according to their main cause of death. However, encapsulating the potential need for palliative care into a binary variable (i.e. yes/no) based on an estimation at one point of time (i.e. death) may be reductive in populations where there is a wealth of other data along the death trajectory. In this vein, Brameld et al. 1 take advantage of hospitalization records along the last
year of life to improve the capture of diseases, especially those underrepresented in death certificates (e.g. in the organ failure and frailty trajectories). (Lunney et al.) While it is difficult to imagine vast deviations on the use of death certificates to identify palliative care need, the increasing availability of health data linked at the individual level presents an opportunity for improvement.
Identifying the need for palliative care
Linked and routinely collected health administrative databases capture encounters across health sectors, providing a longitudinal window into care needs. It is becoming increasingly available, especially in developed countries where a significant proportion of care is provided by a single payer (i.e. government or insurance provider). Examples include areas in Canada, the United States, the United Kingdom, Australia, and Scandinavian countries. The disease-based identification taken by Brameld et al. and Morin et al. can be further augmented by examining diagnoses captured in other databases, such as those capturing emergency room visits, sub-acute care hospitalizations, nursing home assessments, ambulatory care, physician service billings, and supportive home care assessments. It can also take advantage of existing disease-based registries, for example, in cancer. In our jurisdiction-Ontario, a Canadian province with more than 13 million residentslinked data over the last 25+ years have been used to build a collection of disease cohorts, with many being validated. Building such an infrastructure will increase the sensitivity of disease capture throughout the dying process.
The growing wealth of linked databases also presents new challenges. First, the capture of diagnoses outside of death and hospital records leads to less severe, and at times uncertain, diagnoses. In validation studies, the balance of specificity and sensitivity are examined in multiple case definitions. Second, health administrative databases often do not capture the patient experience, nor do they provide much detail about the progression of disease. This limits our ability to infer when and to what level of palliative care might be appropriate. Finally, health administrative databases often do not capture in detail the supportive environment of the patient, for example, caregivers and informal care services. Current linked health administrative databases nevertheless improve the use of vital statistics data to identify the need for palliative care.
Palliative Medicine 31 (6) Identifying the delivery of palliative care While identifying need is the first step in improving care, the growing number of linked databases also allows us to identify whether care is being provided. It can also be used to describe aspects of care-including timing, intensity, and setting-providing clues on the appropriateness and gaps in care. For example, our team, by looking at linked databases across health sectors, has observed the proportion receiving palliative care in the Ontario population (52%). 4 We have also identified the places of care (e.g. hospital, clinic, patient's homes) and intensity of care along the death trajectory. Such studies, however, should be conducted with care and with acknowledgment of the limitations of each database. For example, a person with advanced congestive heart failure may be recorded to have a hospital admission where palliative care was delivered. In one scenario, this person, because of a lack of community resources, may have gone to the emergency room in florid heart failure, then deemed to be palliative after admission, and may have died in an acute care bed. Alternatively, the same patient may have had palliative care supports in the community and-whether stemming from patient/family preference or for complex symptom control needs-was admitted directly to a palliative care bed to die. In the first scenario, care is likely to be more aggressive and curative in nature, while care in the second scenario would be focused on comfort. Simply capturing palliative care in the list of reasons for admission would not distinguish between the two cases.
Health administrative databases are also prone to undercoding of palliative care services for several reasons, including: (1) palliative care may be conducted in the same encounter as curative care (e.g. in the course of an office visit with a physician, when often only one reason for the visit is marked for billing purposes); (2) palliative care may be done routinely as a general care approach (e.g. for the frail in nursing homes) and not billed as palliative care; and (3) because of billing or policy rules/pressures that stipulate that a person should be in the last x months prior to death for palliative care codes to be used (e.g. for physician incentivized billings, or where a palliative care designation may be associated with higher home care service levels). Part of the solution is to improve our ability in accurately predicting those who may be nearing the end of life and subsequently increasing incentives and support to perform and properly record palliative care delivery. Routinely collected data-beyond simply identifying binary need-are primed to power detailed prognostication, at both the population and individual levels.
Leveraging linked data for real-time prognostication
Data typically derived from hospital discharges and physician billings are already being used to generate indices of multi-morbidity, such as the Charlson comorbidity index and the Elixhauser measure. 5 Such indices have been transformed to generate scores that are highly predictive of death. 6 Unfortunately, they are often based on a complex algorithm of previous health care use and are difficult to implement at the practice level. Fortunately, other population-based datasets, often collected in community settings, are presenting new opportunities for risk prognostication in real time. The interRAI collection of tools, for example, are being used internationally to collect detailed patient data, typically to determine eligibility and ongoing need for home care clients and nursing home residents. 7 They collect comprehensive information on functional status, cognition, chronic diseases, symptoms and sociodemographic profiles. In Ontario, where home care and nursing homes are publicly funded, these data are available at the population level with high coverage for the frail population near death. 8 These data are linked to other administrative databases, enabling us to examine health care events and delivery; it also allows us to observe and build predictive algorithms for outcomes such as mortality, hospitalization, and institutionalization. Application of predictive algorithms can inform care planning by (1) being introduced back into existing data collection systems to improve the feedback of information and (2) being integrated in new platforms that reach other care providers (e.g. in electronic medical records), and to patients and caregivers (e.g. on the Internet).
Predictive algorithms built using linked routinely collected data can fuel tools that discriminate individuals into groups with unique needs and outcomes-an important component of personalized medicine. These algorithms can be shared more readily through evolving technologies, such as Application Program Interfaces (APIs), that specify how software components interact. Our team's program of research, for example, presents web-based predictive algorithms, adapting questions from surveys and routinely collected data to a format that can be answered by non-clinicians: https://www.projectbiglife. ca/. The calculator engine behind each algorithm can be used in other platforms to enable calculations. For palliative and end-of-life care, we are building a risk prognostication tool for survival, the Risk Evaluation for Support: Predictions for Elder-life in the Community Tool (RESPECT), based on routinely collected home care data. 9 It will report information on survival in several ways that may be intuitive for patients and useful for care providers. Webenabled, patient-friendly assessment tools circumvent the necessity of involving busy health care providers, while engaging patients in their care.
Conclusion
Data analytics in health care is thriving, fueled by the expanding array of linked big data. With this growth, we can anticipate evolution of current methods to identify need for palliative care. Retrospective identification of need of decedents will be complemented with real-time prognostication that is highly specified to a person's detailed characteristics. In populations with limited data, algorithms derived in other jurisdictions can be adapted after appropriate calibration. While evidencebased medicine will continue to improve the quality of palliative care delivery, prognostication will improve the match of need to care delivery and will help to ensure that the largest care inequity-the complete absence of palliative care in large proportions of the population-is addressed.
